Effects of dimethylsulfoxide on sphingomyelinase activities in normal and Niemann-Pick type A, B and C fibroblasts.
The effects of dimethylsulfoxide (DMSO) on sphingomyelinase activity measured at pH range 3.5-8.0 were examined in normal and Niemann-Pick disease type A, B and C fibroblasts culture. In normal cells, a minor activity was observed at pH 7.5, which was 3- to 4-fold lower than a major one at pH 5.0. Both activities at pH 5.0 and 7.5 were Mg2+-independent and localized to lysosomes. Niemann-Pick type C cells had 30-50% residual sphingomyelinase activity at both pH 5.0 and 7.5, as compared to normal control cells, whereas type A and B cells exhibited virtually no activity over the entire pH range examined. Treatment with 2% DMSO caused a marked increase in sphingomyelinase activities at pH 5.0 and 7.5 in normal and Niemann-Pick disease type C cells, while in type A and B cells, both activities remained virtually unchanged after DMSO treatment. The increase in sphingomyelinase activity at pH 5.0 induced in normal cells by DMSO resulted in an increase in the Vmax without a substantial change in the Km and was inhibited by the simultaneous addition of 10 micrograms/ml of cycloheximide. By comparison, a less than 2-fold increase in other lysosomal hydrolase activities was observed after DMSO treatment in all cell lines examined.